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Abstract of JP2004342614 

PROBLEM TO BE SOLVED: To increase a light 
extraction amount of a cascade type organic 
electroluminescent device. 
SOLUTION: In the organic electroluminescent 
unit includes (a) an anode, (b) a cathode, and (c) 
a plurality of organic electroluminescent units 
which are arranged between the anode and the 
cathode and includes at least a hole transport 
layer, an electron transport layer, and an 
electroluminescent band area formed between 
the hole transport layer and the electron transport 
layer, and in which a physical space between the 
neighboring electroluminescent band areas is 
larger than 90 nm, and (d) in a coupling unit 
arranged between the neighboring organic 
electroluminescent units, this is the cascade type 
organic electroluminescent device constituted so 
that a transparent p-n joint structure is formed by 
including an n-type doped organic layer and a p- 
type doped organic layer in this order, and 
furthermore, so that each of the doped organic 
layers includes a coupling unit having a resistivity 
higher than 10 [Omega]-cm. 
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5 0 0 nm5k i i t 5 u t S L< , cn£2~200 nmCO ft \Z~$- % Z. Ifi — m ft 
LU, ifc. f lELazy hfl©&BOS^S 2 0 0 m»T t t 5 C t ««!f t K , Z. tl 
S-0. 1 ~ 1 0 OnmCOigHrttcT-SCli:^ — 1 ff S b ^ , 
[0019] 

* X y - h* JC0LEDIC *5 ^, m &E13- - v V CO ft « - M B'J W tt 2 U ± Tr a& -5 . * X 4r - 40 
K JCOLEDI- t3 tt ^ #«ELi " Kcoft*i. WSa$ (f tcd/A) £r6]±£it. Xlli^ft 
TSi3)igT»5:i^JfSH>. 7>7 p ffl^co^^. f l-SJ, m incog 

[ 0 0 2 0 ] 

ae.ntUS.fcpl:, I! COOLEDtt . 7/-Ht. #^^{*:<h. *V-HtT«*S 

n T U -5 . * ^ (c ij ^ Z> fi y - h* JtOLEDte . 7 -/ - K t , « ft CO # fiS E L 3. " y h t . « 

troiea- y hi. *y-Hifl«4hTt!0. K^^3.-yh^**x-b--K ^:ol 

ED IC *3 S «r « «c 4# fit <t Jtc ^ . 
[ 0 0 2 1 ] 50 
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13 X T - K 5£0LED£ ft ^ 65 »r «i fig £ it £ tz 46 IC tt . W «ELo. - > h^.ZSm^^--y h & 

i^i^T/HX^eftliiSt?. ^ W ^EL 3- = 7 - 

— H S 0LED£ m % ■? Z> \Z ^ U F«5 S £ & £ £ <h tt — 13 tt ft H . L i> L ft ^ b . <H * CD *f 
*iELn--y h5Sit5fci6oaMa - 7 K 4 fc t t L T # I , 

M tlHfc <t& £ & ffl T -5 « £r tc tt . iiS^M^tt^^-SCli^S^tft-S. ^i^th^tc«t-5t 
. 3- - V h <D 7 0 % T' $> Z> Z> . # X dr - K 3£0LEDtt , f X© 

ELaz-> hSCHtJbf lS^3t5!l$Aif *Sr/W 7© 2 ©H±l:ft5 C tttS 0 #ft 
u «> . + # ft #J & £ » * £ <h at T # ft ^ „ iga-yhS«fEt5I^, 4f £ <D W *g # io 

■&%>&zsmmunwi£Ltz\*.v>mv> k - /t > ha>-=,«ig-r-5ft<=>tt\ ^ co ^ @ >® 35 £ 9 0 % 

[ 0 0 2 2 ] 

AXdr-KS;OLEDS:^^W{C«fig$-B-^fcae)©SiJ<DWfrtLT. Iga - 7 htt. IB tt 

-r -a 2 -o <r> m tiEu. - y h <d m^m m m \z m * a a l . lEn^mm tzjEnz a a 

-r-5C<i:75i!^S-C*«. 0 U U & *t £ , # 3! 91 Id *5 T tt . nMh*-yhW^atpS!H 
[ 0 0 2 3 ] 

u fc at 0 t . m tt *r m bi=l - v v F4 \z & tt <=> n -s a a. - - y f- « . ^ # #j s §h & £ js ft 

5 C £ ft < K 18 tt W til ELi ^ -y h^^mMlCli^RtXjE?L^aA-r-5Ci:at^^$n^fc 20 

^^JftTS^T^-S., »^JLZl-yhO@«itS-^2lC^T. ® K . 

nSIK-^h^-^gl 3 l*it;piK-rhf«I 1 3 2 £ ^ A, T fig -5 . n F - 7 h 

1 3 1 tt. #«EL^--yh©T/-h'#Jlcab-5ETLJCP»b, -eLTpSJK-yh 
* fig JI 1 3 2 tt , W figEL^. - -y h <Z) # y - K (SHC & -5 HTL tC g£ tt "T -5 . nMK-^hWfig 

ji tt , istst fiiita^wcifsaAtsi^ ciKns. p^F-yh^rfii 

m tt . i*^^fcX^i7h;i'CD^S®^(C*5ViT9O%«k0iS^^Sji^5:W-r-5)C:tat i ^ 

^-t?<&-g>„ £<=>(;:. s^^-z:-yh«^r^«^^-g-tf(DT?. -e <d m x §? f£ & £ *r «elj. - v 

h <D baxm^m t Wi — ff*L<»4, * X dr - K SCOLEDCD t ^ T 05 W 

[ 0 0 2 4 ] 

iswsi K-/t> hco^ss^^raitfcfeSLT. SK^co«st4tt^:^^ats*-y- 
^ ft l # * . & k . pm^-y'hmmmiiit. mmmtfmm&T'&o, a> o . co m 
m»at^tLTiE?L-ea5-5cii:S:^ft-r-5. mmmn&it. t- , -/ohi^*xh»^A 
ie tl at & m-r z> & m £ LTft8n^ft#«fi£snsciic<toT#4^n5„ ie ?i £ * 

x h«^^«#-rs(Soo^K H - * > h©ISRD:f ittl;fe#Lx. ysteJIcoigmtett 

Jz$2&§k* — y — £<tvm2>. ba^bftate. *^^tc*j^Ttt, s^^nxh-i?^ 40 

fg££-tfr. L^fctll^ar^ hOKig«CHig{t->-v K - v X £ f ffl t S < T J; 
^^<fc5 1C, i^azy M;#sn5 K-^M-Ii©§I*t 1 0 Q - c m i 0 

i ft ^> . 
[ 0 0 2 5 ] 

«««C/TrJ:5l:. ISa-y hat# K-^h n^W«i^*3J:^^ K-^h p^^^ 
@a> £ ft (Ctt. ^fWSiittctotlilifTa&s^. CCD^fc^ftSiSg^--^ |--f 

hati 0 nmcto»<ft-5<t. siiga.-; ha^«=,w«SEL^.- y h^aA^n^-sm 

^ at a A/ t* ft < ft S CD T . C <73 «t p ft a ^ ^- - ^ h tt * X dr - K ^OLEDIC *5 V> T H ffl W 50 
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-e \t tt. t> . 
[ 0 0 2 6 ] 

«iS»^«wx«^tiewM^-ar*^tr. c o * x h & m & m t Wi m & i> m z z. t & 

ffSL-t^. Mc *5 S pi? F - ^ h t i 1 B < * X htffittfiRtf'>ft< t 

*>i«©pffiF-/*>F**tr. * h ttmt. &ft^ttm*.is<tenzft?tt&x\t 

^tieoffi^i+Sr-^tf. C©*Xh#&#IEjllii£££gLf#££<h*<$?£L^. - & K 
» 5 7c tf> . m K ii 13. Z> . L U & # £ . i^CioT. W ^ » * »- fi . n 1! io 

s f - /t > h x a p a f - /t > h * k.— e > t * & . siH-^Miiu, ^ nf h 

. 0l~2 0ft;ffi%©ISlf»gi;tSCi:A5ffSLn„&ISSa-7K?)tftSa, l ~ 4 

0 0 n m , !f ^ L < tt« 1 ~ 2 0 0 nm, <D |g B T & 5 . 3 *S ^- — y H: ^ 5 n I K 
-yUr^iipSH-^htiliCf^lttt, 1 : 10-10 : 1 . $f £ L < 1 : 

1 ~ 1 : 5. <£> |g H 1*3 T & 5 . 
[ 0 0 2 7 ] 

8-t Fntj/^y u >) fniftc + i/ - hs-f±i;«)t-r-5^js+i/-FYi:^- + ->/'f f 

JfWt £ , «x.«h U X (8-fcFD^->*/'J>) 7^5^^A, f*5, |B«SH 
T , Tang© * H W |g 4 3 5 6 4 2 9 ^W»§l;SiESnTU5S1^5'vI>iif. 
Van Slyke<=,«*B#i¥Sfi4 5 3 9 5 0 7 ■£ SB « \ZUWl £ tlT V» -5 & S«ifim5$;3lftii 

. £ /c < •> D — mX\i. tt m •=> (Applied Physics Letters, 80, 1 89, 2002) 

ffi S L fe 2, 5-t* X (2' , 2'-f If U >-6-< - I, 1-y ^ f ^-3, 4-y 7 x Z •> 7 •> 

[ 0 0 2 8 ] 30 

. ttlHIt^M. 0 e V*lTS5^B.IB4Ift&«l*5t$n5. K * ffl & K - > 
htLT, 7 ;i/ # U & Jg , 7 )l> J] V & m, it & <&) . 7J^iJ±g#lRtf7*i)iJ±i*I 

ft^D^f tf ^ns. ffl s r & jput; ^ k « . w m & jb ig # . &mmmm.ftif\zmmv> 

, Li, Na, K, Rb, Cs, Mg, Ca, Sr, Ba, La, Ce, Sm, Eu, Tb, DyX li»bS ^ u n ^ ©M 

m <t & m x \zm m it •& m a* m m n $> •& . s . mm=L=.yb(onm^-^hmmmtz^^ 
-r-sfc^^K^x h i: m u t '> & < t - & <o n ? ft mm % & * T- z tt. v n & tj. u ^ z. 4 o 

iJI»t5. SStf ©IfliJMiLT. t'X (If -fh7f 77*/t 

U- > (BEDT-TTF) . t h 7 ^ 7 y )V M\s > (TTF) R.Z*-€-tl'B><Z>^ig#74<^tfe>n-5. 

[ 0 0 2 9 ] 

€£ 3fe U tOOLED^^ ^XK&ffi^nTl^SjEJLItilitttt&a*, Pi* H-^hW^^CDfc* 
<7>*Xhtt*4£LTWfflftSJS£ttS-r-5. $?iI&#»<i:LT. '>/<t< i fc-9A^f I 
SOlgf*5^tgfl:ro*M&LTU5 3 ffi g * ii ^ £ 1 <aw±^wr-57f#^^ = 
7 5 >A«f If f,n5. -OOJ&^tLT. 5?fSSE75>li7'J-Ji'75>. M * tf . 50 
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t;7U-*7S>, 5? 7 U — )V 7 5 > . h U 7 U - A 7 i >Xli^»? 7 'J - *7 5 > 

**ft*T***tr. O » O I ft h U 7 U - ^ 7 S > ^ , Brantley<=>CD*H#iFgS3 5 
6 7 4 5 0^R^I^^3 6 5 8 5 2 0 « SI t t E • S ft T ^ « . J:9#f:Hr»ajH©* 
ISSH7S > . Van Slyke<S<7)*S#fF^4 7 2 0 4 3 2 f 5 0 6 1 5 6 9 

§flf l:iei*nt^5J;9)i. 2«±CD^#&MIH7$>gff#£^ir*>CDT-&-5„ # 
S^Mt UT. K.N'-S? (^-7^U>-l--f;U) -N, N' -V s 7 x ~ > > (NPB) . N, 

N' -zs y x. — J\s -N , H' - if. X ( 3-* 7 )V -7 x. — )V ) -1, 1-K 7 i - 7 5 > ( TP D) 

. R^N.N.N' J'-f h 7 t 7 f f-'O > (TNB) # ^ 6> tt 4 . 

[ 0 0 3 0 ] 10 

. m ? * a< » ^ & fb »j *i * * n * . r*7*9itt#(ifcfr>j t a . 38SiH-n>h 

. ^ K * X h,fc©ft;i»»»«#e»lS-r*fc#>yi«#;* h * BUSS* 
■eSfttf*ltf&5ftlr^tSSftt«. *i^««J©-a!t LT. 2,3,5, 6-5^ h 7 7 ;P * □ 
-7, 7, 8, 8-5^ K v is 7 / * 7 v 5 ;* ^ > (F.-TCNQ) © ftil TCNQCD & 3 * © <fc 5 * * t£ it & 
. Ittf39*. FeCI,> FeFj » SbC 1 s © co & JB /\ □ > ffc CD — g& CD «t 5 & Si Wt Wt it M 
AJf If i^#^*XhCD«-&f;;«. S *E H — At > h tt . ±!2©^f nT*^.Tt)± 

[ 0 0 3 1 ] 20 

n v> m<D Z*> <D K-^hf M:rfc&fflt-£;i<i#Ti*&#£fcD{s|i: 

UT, *S#ffFffl5 9 7 2 2 4 7 ^Hjaf|cgt$nTU5&l7> h 15 -fe > f£ # . 4, 

4- 1: x ( 9- * ;p A v/ u ;u ) - f 7 i ~ ;i/ ( CBP) O J; 5 & #g©AJl'A , /-JHIift. R 

* Btf ffFlg 5 1 2 1 0 2 9^Hq^»lCl3«$tlTV^4,4'-tfX ( 2, 2' -y 7 i r JHf Z 

;i/ ) -l, r - h' 7 i r ;kd <t 5 & i'x f u 7 u - 1/ *sf if ^ em «=, ic r 

J6 S ti & n . 
[ 0 0 3 2 ] 

* X dr — h* iCOLEDtC it 2 1H ± CD m tlELa - h ^ * tl -5 © T . LEL*> <=> CD it ft f — A 
iK»lg^eo5Wf-Ai:©fl<52ISK (dual -path) % ¥ =F * £ # Jl T -5 d t IZ 30 

* IS 3H ic t> r . *r{Stjg|g|cD:ft^jP£ r s (i) j it rd (i) j t r n (i) j cd « 

[ 0 0 3 3 ] 

[ft 1 ] 



sfr) = d(i)n(i) 1 ) 



40 



[ 0 0 3 4 ] 

±5£*. d (i) tt^ i #l©tISI©«llfiilf L T n (i) « Sg i # 

klctiSi^ttSS j f l»ELa; 7 M:*^T, ft^Sm r Si j fijt^P r s 

( i ) j CO £• ff- £ £ £ . 

[ 0 0 3 5 ] 
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[ ft 2 ] 



5 j = 2>(9 = X<*<0»(0 (*8St 2 ) 



[ 0 0 3 6 ] 

± 5£ . rijB, l = l*6I=k*TOl»*T*4. 10 
P9 * £ . 1 I©tI»K*tt5i j H:*lr>T, X¥m r s , J « 

5fc ^ JP r s (i) J <D & H- <!: & * . 

[ 0 0 3 7 ] 

[ft 3 ] 



*y = 2>(0 = Z^OXO CfrMit 3 ) 



f«l #=1 

20 

[ 0 0 3 8 ] 

± 3C + , r i j a , i.= i^6i = is-c©Ji»R-e»*. 

£> , ««5B36«f«©*IBfctt«"r« r 56 3fc + 4> S J £VZ&tiZ>tiLm&7£m-?Z>* ts £ \z * 

© as « * t o # ^ jp a l q tfem-zn&o m a m m <dei=l - y h ^htl/lel/etl^ 6 & 

L q = [ d (LED -p] n (LED + d (ETL) n (ETL) 
< ± 5C + , p»4^«E««5E*»*0*S<D^»lw«L^. ) t«8T5:t*tT*5. 30 
[ 0 0 3 9 ] 

tttifl)B03et-A3j<iatSt^T0l©Jt*)Js (i, j) CD ^ ff £ Zz £ . S Q tt 

[ 0 0 4 0 ] 
[R 4 ] 



A* Jt iV-1 / 



40 



[ 0 0 4 1 ] 

y hl^Ttt i = 1 *6 i = 1 r j j « , ^X^r-F 5S0LED 

i> U T , EL-O. h Id ^> H T 14 j = q + 1^6 j = N£Ttf>^R~e&9. * it g ~ 

•y h IZ Z> ^ T \t j = q + 1 *> j = (N-l) £"T:CDfgR-e£><5 0 d (i, j) 14 . $ j 

#ao»»jLziy h s fc tt jb j # a coELn. - y *s s is i #gco^ra@^)#;^w/P^ 

T* « £ . n ( i , j ) tt , JBjfiOllSazyhtfcttJBj #B©ELa-7 Hcfitf S 50 
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[ 0 0 4 2 ] 

[ 0 0 4 3 ] 
[ft 5 ] 

a; * .v-i / 



[ 0 0 4 4 ] 

-t it * * S q . o . Jg q # @ O EL^- n^y H<D5e3t*^ffitK»tt«ait<D|BlOfkiB3t* 
Sl^ito m q 0 , 1 , 2, 3X(i:nK±Tfe51ST**^ A (q) ?g q # g 

tz&<oftWi&te<D&it\z & r> x & & $> z> * 

[ 0 0 4 5 ] 
[ft 6 ] 



//= <Z>/180 C£*Ix£6) 



[ 0 0 4 6 ] 

± Si * , 4>ttStfttf STE»Snfc»03titfitty7 tj tt , ® @ £ i£ 

m 0LED£> ^HtMl:IIlTt>J:^. ?? 0 . 6 — 1. 0<DmmfolZ$>Z>Z.h&Mmtf)X 
& £ • 
[ 0 0 4 7 ] 

m 3 \Z. ^X^r - K^0LEDI:i?a-r§ 2lgKf^^^t c * X ^ - F 5£oled2 0 0 « 
• il 2 4 0 iiS»ttiST$D, a> ^ > 11 2 1 0 ^iaHS£ 2 5 0 ±(OlIttiS 

*7ir - KiOLEDl 0 0 tH»1?*S. t/W X ftTS t l^cjt (i, 

SiStts^2 i 043cfc^Sjgttsi£2 5 o*sut<b*hjtv>< ^ij&fes-s. a- s « % 

3tt#«^SttUiSn&3ttt, 2 fi £ >1 9 , ^ /W X £ ffi T ^ < . It, H 3 K 

. »2#ELiZy H 2 0. 2 & <k Zf m ( N - 1 ) #EUly M 2 0, (N-l) <£> « 
«3fi)t»«*6ttHiaft**02«Sttfe*-r. EL^L ~ y F 1 2 0. 2 0 ^ p- 4 K Itttt ^ 
g 2 4 0 l:fS]tj-TSSA (2) T»S)-rS5ttf-A«, ft ^ ^ gt S 2 S9liLfcftl:E» 
)41iTE»$n^c S 2 # K (2m 2 + t? ) x A (2) / 4S«fct«&l;tt, CO 
EL n. " y F e , *ki«ftStl*:3tttfflMt»*^t*<T*S. H « *C . EL J. - y h 1 2 0 
. (N-l) O m & , Elttt«fi2 4 0l:i»JttT*fiA (N-l) T» B T S 3C ^ - A tt 
, 7t^^g|S N - , *»»Lt»l:fi»tt«STR»Sn5. S N . , *< » ff ( 2 m N . 
, + 7?) XA (N-l) / 4 & mtz? Z. (DELIL - y h . m M it £ tl fz ft ffi 

taa*»s u t^t* 5. :oyDtxi:ffi^, # x — F 5Coled2 o oict^n^SEL 

[ 0 0 4 8 ] 
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< u z> & e % s q . o « /h 2 < a * o s £ ^ . ^ /\* < x co si * m m & & e , m&ttm % b& 

U , 35^, K»*E6ftTSt$fc», #*U<fctS,..3;fcttm q £ *J IE & PS D /h £ < 

* X - H StOLED 2 0 0 CtJn§ EL ~ y h<&&*3&*H — ftfiAOJtSttHJ-r**^ 
IZ , m p let 
[ 0 0 4 9 ] 
[» 7 ] 

10 



20 



[ 0 0 5 0 ] 

tltI«T5^i#Tf , ^ L T S g S 5 I i 
[ 0 0 5 1 ] 
[» 8 ] 



[ 0 0 5 2 ] 

iLT»gt$:t#T?S*. Sg N # B COELOL - y h \Z~D ^ T , S»,.= r)X A/4T 

& 9 , ifeliSIOEUzy H:o^tli, s , . 0 = (2x (n-i) + t? ) xa/4 
7r&3o #5g9JK:*5 t^T, 77 tt, fif * S <D # fig fflOLED^ & ^ R M K «E S 2 tl -5 0 
[ 0 0 5 3 ] 30 

& 1% m-r z> t . mq#s oELa ~ ^ hoasu?*tfciBi:R»ttiatoiiii©fti«*E 

M , S , . „ = 0 . 8X [ (2m Q + 77) X A (q) / 4 ] & S , . • = 1 . 2X [ (2m 

q H- 77 ) X A (q) / 4 ] (D&mftlZ. <fc 0 ffi *J \Z tt , S « . 0 = 0 . 8X [ (2m q +1 

) X A (q) / 4 ] *6S,,,= 1. 2X [ (2m Q +1) XA (q) / 4 ] Wftlfil: 
»5:ti<T«5. Lfc^^T, fg q # S OELo. ~y h S «0 ?8 * t ^ I i fi Wtt t i ^ 

[ 0 0 5 4 ] 

* X ir - H iCOLED 2 0 0 ^TSg1"^ 2 O <DEL^l - *y h 3 - ft 6 A O 3t S: ft Hi t 

[ 0 0 5 5 ] 
[ft 9 ] 



[ 0 0 5 6 ] 

4 0 0 nm- 8 0 0 nmOUSX^? h JHItlt, - S S A 0 i g t ^ 1 « ^ 50 
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7 2 04 3 2^mmm\zmm^nx^^>^)uy^ u > &<t-£>%o . *mwnm e 2 0 8 0 7 

>, 0U EC , m-MTDAT A (4. 4' . 4" - h U X [(3-X^;U^x— ;P ) 7 x ~ ;P 7 5 7] h U 

7 x ^ jl' 7 ^ > ) tf* £ *l -5 , £nSKH£tt*ft&<<>.*ffl«Ftt : Si6 4 2 3 4 2 9 

bO<DIEfLaAtttt»^, ttfflttflFUM&MfflO 8 9 1 1 2 . 1 ^ & ng HI 1 0 2 9 9 0 9 
[ 0 0 6 1 ] 

jEnmmm (htl) 

^T^ELiL - *.y h cDHTLte, ^SJ£|gH7 H= > (D 5 'J> < £ lS<DIE?li£Mtt{t:^ 

LI, 5ffSiE7$ >«7'J-J1^7^>, x. , t / 7 'J - il'J ^ >, y 7 U - ^ 7 
MJ7 , J-^75>XHB»f7'J-;P7$>-e*5uti«TS5, h U 7 'J - ^ 
7^>¥fi#O0Utf^ * H 4$ If |g 3 1 8 0 7 3 0 « (Klupf el 6 ) £ a; S ft T t> S . 1 « _h 

ffi4h'J7 , J-*7S>#, Brant ley£ <£>*B#flF!g 3 5 6 7 4 5 0 ^ R p] If! 3 6 5 

8 5 2 0 ^ClBf $nt^l> e 
[ 0 0 6 2 ] 

i0Jf^l^llO5ftSS£7$>«, *l^|fS 4 7 2 0 4 3 2 R tf fg 5 0 6 

1 5 6 9^\zmm^nx^^^ou^mmmE.Y^>^^^2ms^±^m'r^h<ox'^^ 

o HTLtt. ?filE7$>{b^fe^*»X«g&feT-f ^t^Ct^tS^o *T ffi & 5£ 
[ 0 0 6 3 ] 

I, 1- tf x -p- h U jl/7 5 / :7 x ~ ;i/> x ^ p^\^ij-> 

i, l-e x (4-s^-p-h y ;i/T ^ y 7xz;K-4-7x-jk>^ d^\^^> 

4,4' -tf X (>? 7 x - ;U 7 a / ) ^ 7 F U 7 x - ^ 

t , x(4-y^5 1 Ji/7$ y-2-^^;u^x-;i^)-^x-;i,^^ > 

N, N, N- MJ (p4'Jil/)7> > 

4-(v -p-h 'J ii/7 5 y) -4' -U(y-p4UJI/7S / ) - X ^ u ] x ^ ;p ^ > 

N , N , N ' , N * -7h7-p4UJh4,4' 7 S / tf 7 x — )V 

N, N, N * , N * -7" h 5 7 x Zi ;U-4, 4' -y7$ / h'7xZ^ 

N, N, N ' ,N* h 7 7 ^ )l -4, 4' - >? 7 ^ 7 tf 7 x — )V 

N , N, N ' , N ' -5=- h 7 -2-1- 7 ^ )\> -4, 4* - 7 ^ J tf 7 x — )V 

- )i t> )i n v/ - ;i/ 

4, 4* -ex [N-(l-t7f ^)-N-7x-^7 5 /] tf 7 x ;i/ 

4,4' -If 7 [N-(I-t 7? ;P)-N-(2-t 7?;P)7 ^ /] tf 7x "jP 

4, 4" -tf X [N-(l-t7f JH-N-7xrjl/7 5 / ]-p-^ — 7 x — )V 

4,4* -fX [N- (2-± 7 =f- )V) -H-7 x - )V 7 ^ / ] tf 7 x — )V 

4, 4' -e X [N - (3-7 tt7f-;P)-N-7xr^7^y]e7x-;i/ 

l,5-t'X[N-(l-t7f ;i/)-N-7xZ^7S 7 ] 7 ^ U > 

4, 4' -tfX [N- (9-7 > h >J )V) -N-7 x — ;i/ 7 S / ] tf 7 x " ;i/ 

4, 4" -h*X [N- ( l - 7 > h U )l>) - H-7 iZJl/7 ^ 7 ] -p- & — 7 x ~ )V 

4,4' -K X [N - (2-7 1 t > h U A ) - N- 7 1 ^ * 7 5 / ] If 7 1 - ^ 

4,4' -ex [U- (S~7 )l * )l 7 >7liH-N-7i-Jl^7 ^ / ] If 7 x — ;p 

4, 4' -ex[N-(2-eu-^)-N-^x— jP7sy]K7xz ;i/ 
4,4' -ex[N-(2-^-y^-fen;u)-N-^x-;U7^ y ] tf 7 x - ;u 

4,4' - tf X [N- (2-^ U U - ;U) -N-7 x - )V 7 ^ J ] tf 7 x - )V 
4,4' - tf X [N- (l-Zl n * - ;P) -N-7 x — ;u 7 ^ / ] tf 7 x X )V 
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2, 6-fcf X izs -p- h U 7 5 / ) ^" 7 ^ 1/ > 

2, X [>? -(1-^ 7 9- )V) T 5. / ] ± 7 9 1/ > 

2, 6- tf X [N- <!-:*- 7 ^ ;U) -N- (2-T 7 ^ )V ) 7 ^ / ] ^ 7 ^ U > 

N , N , N ' J 1 h 7 (2--f 7 ^ )V) -\, A" -i^T^ S ~v-fr — 7 )V 

4,4' -b*X (N-7x^JhN-[4-(l-t7f ;H-7xIJH7^ / ) I: 7 x - ;J/ 

4,4* -t? X [N-7 n;u-N-(2-tf U - )V)T =i J ] tf 7 x — ;i/ 

2,6-k*X[N,N-> ? (2-^^^;U)T^ > ] 7 ^ U > 

l,5-t'X[N-(l-t7f JH-N-7i-^7$ 7]^^^ U > 

4. 4' , 4" - h U X [(3-^ f ^ 7 x - jl/)7 x - ^7 5 / ] h U 7 i - jl/ 7 ^ > 
[ 0 0 6 4 ] 

9JOlllO*Ma:EailStt»»t LT, ®C <W HF H 1 0 0 9 0 4 l*t«tt«Mwe*£ 

>«6 3Ba±*tt§*f 5 >6ttfflbTt)J:^. £ £ K , U (N- If — ;P # 

;U A l/— JiO (PVK) , # U * 7 x > , *U kTP-Jk *'J7-'J>K tfPED0T/PSS£ a? 

tfnti^^'j (3,4-x^u>^^-+f>^^-^ai »/tSu (4-x^u>x;u**- h ) o ^ 

[ 0 0 6 5 ] 

zsytrn (led 

*BKffFR 4 7 6 9 2 9 2 f ltfH* 5 9 3 5 7 2 1 ^ S ftt ^-5 ± 5 I:, *T«8 

EL3-~y h <DLEL&mytttmX\*&ftttm$:<£fr. t O I: * H T -iEJL » 4«» fifT 

fc-bTSKF — /t>h*>S«#*«£fc, * © * * « IH tt ft l> . LEL £ $ * * X 

MtttlZtfi , U > 3t ft ^ 4& , #J x. , iSfill 9 8 / 5 5 5 6 fsj fg 0 0 / 1 8 

8 5 1 , H« 0 0 / 5 7 6 7 6 *S tf H * 0 0 / 7 0 6 5 5 * CBt StlT^4 i 5 ft 

fflTSS, H — /t > h tt , * X H fcf « + , 0. 0 1-10H*%O^H 

h'zjl,7'J-U> (M. # U (p-^ x n U > h: — U > ) , PPV) tf)£5ftig#^#£f£<£ffi 
[ 0 0 6 6 ] 

:/ 2* «: ~C & * , *xh^£K-/t>h#^^<7)x*;U^-eM 

, S 8 H - /O h <D > K ^ t 7 y ^ * ^ h « *4 CD ^ tl i 9 fc /Jx £ H d <h ** ft ^ ^ £ ft 

h^(0x^;p^ — f£ » £ pj fig ft e> U^^rr + ^ft^^Tfc^ei^^SS'C^^o 

[ 0 0 6 7 ] 

*Htt#»6nT^S*X hStf5J*tt»?tbt, *iSif« 4 7 6 9 2 9 2 ^, H 
31 5 1 4 1 6 7 1 , [^^5150006^, H«5151629-f|, 1^^540570 

9 ^ , 1*1315484922-^, ^^5593788-^, 08 5 6 4 5 9 4 8 ^, |B1 Jg 5 6 
8 3 8 2 3 *f , (53315755999^, 1*1315928802^, 1*1315935720^, 
H * 5 9 3 5 7 2 1 # ft tf H * 6 0 2 0 0 7 8^«Bfflfln£E*£nT^*fc<D##tf£n 

[ 0 0 6 8 ] 

5:H^#^sfflft*xF{u»^-it'*§o j^t, m m ft * u - k it * * y < h 
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Cfl-l: 7^5 = DAhUXt*y> [ S'J « . h U X (8-+ ; 'J 7 7 h ) 7 ^ 5 - ■) A (III 

n 

C0-2 : V y * -> 7 A f X * + -> > C S'J € . t*X (8-* J 0 J v V ) ~7 if * -> r7 A ( I I ) ] 
CO-3 : t* X > »/ If} -8-+ y"J / 7 Mlffl(II) 

CO-4: t'X(2-^?;U-8-^y U / 7 h)T;U5r.^A(III)-At-^^V-t*X(2-^^;U-8 

U y 5 h)7JRz^i»(III) 
C0-5 :-f>y')AhUX*+->> C S'J £ . h U X (8-* / U 7 h ) -f > 5? ^ A D 
C0-6 : 7JRr^AhU7(5-^f;^*->» C S'J £ * hU^(5-/f ;P -8-^ / <J y" 7 
h)T^5^C7A(IID) 

CO-7 : »J 5=" r> A ^ * -> > C S'J £ . U > 7 FJ'Jf'JA < I ) ) 

C0-8 : # U ^ A * * -> > CS'J € , h U X (8-4- / 'J / 7 h)3J 'J 9 A (II!)) 
C0-9 : v> )V 3 - V A * * -> > C S'J £ . 5r h 7 (8-+ / U / 7 h ) y 3 - 9 A (IV)) 
[ 0 0 6 9 ] 

W ffl & * X hSSOfflOllStlT. * IB # f? HI 5 9 3 5 7 2 1 K IB S £ *l T £9 , 

io-v 5 -(2-^-x^;i/)T> h7t>stff oiifto«t5a7> b ? > m m# . * S <I# fF 

5 1 2 1 0 2 9^tCffi@$tlTli^> ! X^g;P7g-l/>ig|^^. M K12, 2 * ,2" - (1 
, 3. 5-7 x ~ U- > ) h g X [1-7 1 n ;U-!H-^< > X -f 5 ^ v* — ;U ] <D <fc 5 & 'v > X 7 7 - ;p i 

$ # # # ^ n -s a* . cnb cE^ii^naii. g > # & m ft # © *§ tr a , tj )v n y* - 

Jl^iif##*#1::#ffl£:*X h £ ft S . 
[ 0 0 7 0 ] 

f jb ft' n ft £ K — > s k « . y > h 7 -tr > . f h7t>. 4- +»- > 7- > . ^ g u- > . ;u 
7*l/>. 9 V g > . p - ^ 5 > . + t ^ U h" > . y/7; ;* U > f 7 > , ^ ^- tf 7 > > 

# U * ^ > . tfU';fARy;?7tf'j'j^A©§ft&ftogitft < x;p^-u>g|^^. ^ 

gX7>7^>^^#:. -Y>7 ; y^gU->^^«:. t'X (Tv^X^) 75>*-)|ft^||, 

fx ( r 1? — )v ) ;* ^ > it & m m zf \z 7j yv * x ^ g ;i/ <t m & & s $ n & . 

[ 0 0 7 1 ] 

n^mmm (etd 

* % m Of ~-y H <7>ETL£ ^ fi£ "T -5 <£> K ffl 5 © (Cff * L<^SEBJIlSlSt£#£H±, 

:+ * x > (a»8-t/iJ/-^XB8-tFD + y+/U>) ^tl&teOJrU— b&lZU& 

<fc-r5&s*^-Mb:**->y-fK?Mfc^!&-e;fc&„ c © «t 5 & ft ^ « . * ^ <z> & a r 

-> / -f K & ^ £> ««J « ft tz m V fc ffi 0 . 
[ 0 0 7 2 ] 

^CDK!l©S^^3H4«^£L.T. *B#f)F^4 3 5 6 4 2 9 ^ C IB « ^ tl T ^ 5 & 1 7" 

x > r # , Rt;*a<t#fiFm4 5 3 9 5 o T^izmm^nT^^&mmmm^mftm 

[ 0 0 7 3 ] 
t«l?aA§ (EIL) 

% \Z & W X' & -5 to It T fi 7j: n *f „ iNSlrofiELar^ M: - *V — H140£»« 
t5«):7t:EIL*SStt5ii!l<L«Ltftfflift:5. EIL«, ETL^WS^aA^iSiiL. 

^mtt$:iiSie)-5Cli:-C, 7J X -7- — H ^OLED© Eg S) S ffi ^ <£ T S -5 CO \Z '& ±L t? C h 
*fT*5. EILlCffiffl-T^OtCffjl^WipHS. H-/^>hi:LT^a7E^Ji&^C;3?.ti, SI 
MJ.X7M:fffl$tl^±l30nIK-7*hf«Il:t5^Tl2iLfcK-A>hi:LTfi 
tt<fia& (<4. OeV) &m$:^tl. ±f2 COETLT- A -5 . *T fii ELJ. - - v h \Z H ^ T « . 

^ai-TSJ;-?^. S'Jco^tgm^ttAW^^^-fflt^^^&fcfe-s,. 

[ 0 0 7 4 ] 

7J V - H 

f67tSr7/-KcD*-$:5>LTS^-rs^^t«. *S^l:ffl^e,n5AV-H 1 4 Ofi 
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L . ^ . ^Jf^^^tt^^T-S. # ffl & # V — K *t fcHi , <£ tt * W & Jg (<4. Oe 
V) X Kt £ # £ tf £ £ # U „ $f ig & # V — 1 1IC. *H#ffF^4 8 8 5 2 2 

1 ^^Mf CI2t$tlT^5Mg: Ag-£r & (^^W^l~2 0%) giJcD 
IfflftiaoAy-KttfitUT. *T 61 H ( W . ETL) ICgbTUSf ^SiEILI:, d tl 

Ilifittf HftSWt C © <fc 5 & * V - H © - o I; , f I# fFS 5 6 7 7 

5 7 2 f ^JHSCEiSnTV^, Li F*glc;i*l e fc9JP^AlJf£tt*T&£fc<D 

. ^:<omoymmUtlV— H«f4©t7 htlt. *S4#ffiFSil505986 1f. 0 

5 9 8 6 2 n RZfimm 6 1 4 0 7 6 3^mfflW izmmtEtlT^ &m If ZtlZtf. d 

n <=> iz m ^ ti $ ti tz ^ . 

[ 0 0 7 5 ] 

* V - h* £ tf- L T fg t!£ £ S f £ 4g tc tt . Sf*y - H « 3 9! X « S « S W T* & 4a 

ft: 4& L < teZ.ti*,tt&(Di3.-£-tt&1£.m I, & J* ft tf & & & v» . S }fc ts V - Ktouttt 

. *B4#ffFlfl4 8 8 5 2 1 1^§, *IttH 5 2 4 7 1 9 0 ^, *I#ff§ 5 7 0 3 4 3 

6 *!HlfS 5 6 0 8 2 8 7 ^. *B4#ffJfl5 8 3 7 3 9 1^. *B4#»FSfl5 6 7 7 
5 7 2-Sf, *B4#ffFS?l 5 7 7 6 6 2 2 *f . * B # IF SIS 5 7 7 6 6 2 3 * B # «F SI 5 7 

1 4 8 3 8 # . *B#ffFSg5 9 6 9 4 7 4^. *®1#K : ^5739545^, * B <f# If Ml 
5981306^. *l#ff! 6 1 3 7 2 2 3 ^, *B4#fFSg6 1 4 0 7 6 3f. * B 4# 
«FSl6172459f. *B^M 6 2 7 8 2 3 6 ^, *Iiffl 6 2 8 4 3 9 3f, JP 
3 2 3 4 9 6 S^KtfEfciWi&ffFlill 0 7 6 3 6 8 « C ff L < E t S ft T l> 5 . 2r V - K # 

& & « ^ K: tt , 0<l * f£ , vx^^ffltS, * B 4* ffF in 5 

2 7 6 3 8 O^R^g^W^fFtBS^Smo 7 3 2 8 6 8*§-9§i&ffl#lCf2«<D — # 1! :> h* - 

[ 0 0 7 6 ] 

SLUtl 

ipti^ttt, i&WKf&DT, ^T^ELir: h WLELi: ETL* . ^ 3t i 1 ? ti 1 © M S 

LT^ffltr^aHTLlc^3t<4 H-/t> h S*lo L T t> ± fr» C t fe » S ftT V» 5 . S # 
fcfc 0LED £ §S T £ 7c , 1 Xtt 2 K±©1 l:«S© K - A > h 5 i jUl t S C t ^ T t . 0ij 

f ;HXl;oHtlJ, *l#ffi 5 6 8 3 8 2 3 ^, B| 5 5 0 3 9 1 Of , |^ 

^5405709^, HI 5 2 8 3 1 8 2 f , f?fc:W#MF?flll 8 7 2 3 5#Rtf|igSlll 
8 2 2 4 4 I:: 12 « £ *l T H -5 . 
[ 0 0 7 7 ] 

Eit^XfiiEyLaih^^^ffl-r^CtA^T-^So J£ ?L K ik JI > ffi S , l J>?ttt^?t^5 ; 
[ 0 0 7 8 ] 

» tt Jl <p » 

a< # >) - t- * -s *§ ic « . m m n m m *« *r m x- & z, *t . ^ co (ts <o ^ & . m a. it . x 

# £Hi . f&J t£ . flU^ge 2 3 7 5 2 9§^fflfi;StsnT^5<t5l:. ? > 9 )i> 
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^*±csil. *<r»T»«t=ifi«s-a-T#*a-e-T'b±iri. itfttt^fcDg^-^^^tr)! 

tt . &&Lfc*g&CD^fg#-h£*UfflLTfc<fc^L, St fcg&Lfcif - 

CD # - hXftHt-x- h*>63-f >i/LTfc<t^. — ^^SE<D^^»Ctt 

. LEL £ Hi * fl; T 2> & S * C jg tb Z> . d CD «fc 5 &LEL © H * {fc » « , -> -v h* - V 

— K-V^f (*l#l$ 5 2 9 4 8 7 0 §) . K t - >- - h * 6 O $ IB 

B^S^I^fe*^^ (*H#fFfl 5 6 8 8 5 5 1 * , IS 5 8 5 1 7 0 9 ^ B: |sj Sg 6 0 
6 6 3 5 7^) M Zf \Z -f > i7 i y h ft (*|($»$ 6 0 6 6 3 5 7 f ) SfflWTfxJtti 
C £ j6« T* * £ . tiELaz 7 h * McfeltSffiOtHIC^UTtt. & 

b t> H 3S flS ft m ft & 3£ £ & -5 H i « & <^ . 10 
[ 0 0 7 9 ] 

a a 

« £ ^ £ CD OLED^ /W X S # R / X ^ K # L T ^ § £ ^ T «6 . 
;Prf>CDJ;5^C^FfiH4f?H^,tC*5ViT. 7;Rt, # - * If -f h , Bit & # ;P A , y* L- 

- . x J A y Jk if * 5 -f h . 7 ;U * U & HI m it m . 7 * * U ± SI & S & ft % . 7. )V7 x. 

- h . ^IS/Nny>-ft#)R^^®i®^^^ificD«t'5 7ife«SiJ<i:-^tc. £fik£tt*;i£a* 

- & ft T & -5 . IsfAft&tf&ggfttLT. ^IHtt^e 2 2 6 8 9 0^^iBB*{Cf2«$tl 
T^5^ft*^lf etl5*5, C *l £ K I® i£ $ *l £t l>> „ SISI»f Ttt, M A 
flHT, SiOx, ^7a> (l§|g) Rtf&^/ilS#^325JlcDJ;5&A<J7JI#*n'=> 

nx^s. 20 
^^jffl^^^^TgifflLfc^ff^ffls^coit&coTijfT^cDrt^^^^^^ifflacD-^i-r 

-5 . 
[ 0 0 8 0 ] 

eATO^SStBJ^^^BjcD^^fi^S^cD^feJcg^^tl^fccD-C^-g). ffi B§ ft cd /t «& , 

*m&tf j ena><=>#<=>nfcji£, wTcDB&*fT*fee-r'5. 

I TO : < > <y" A t§ SHfc ; X ? X £ fit. ± IZ mm 7 / — HSrPB£-TSgSfC^ffl 

CFx: X;i^n;*7-#>S^#JI ; IT0± »ClE7LaA®^JgfiKTSI^IC^ffl 

NPB: N , N ' -i? (t 7 ^ 1/ JH -N,N' - y 7 I r > y y > ; =ff « EL:x ~ -y b CD 

mjimmm^m^T^m^mm^. ztzmfg^- y h©piF-7'hf n^i ^ -r & is 30 

A I q : h- <J X (8- fc K n * -> * / U > ) 7 )V 5 n * A ( I I I ) ; ^^EL^-Zl-y h CD S ^ |& i£ H 
R^5!7t^CD)R*^^fi£-r^^{C*X hiLT«fflL, £ Jt » S£ :x — -y h©ni h'-y^h 
ffill^i^t5.|Sl;^XhtLTfffi (TIB*SS«aJT«, ^ cd JB iff ^ £ 1 . 7 3tbfe 
. ) 

C545T : 10 - (2-^ > >/ ^ 7 7 'J )V ) - 1 , 1 . 7 , h 5 ^^^-2.3,6,7-x- h 7 t H D-1H.5H 

, HH(l)^>y tf7 / (6,7,8-ij)*y V z? > -11-* > ; EL J- :r -y- hcD5£^^lC$*ns K 

FeCI, :a^^---y h O p I H - 7" h t II S i6K t 518 I: p I H - /O h i L If ffl 
Li: Uf n ;iia- 7 hOnSF-7"hSIlSiST5ISI:nih'-/OFtL 40 

Mg: Ag:§ « it 10: 0. 5<Z> "7 ;7 * ^ -7 A : Wt ; * V - KfcJgfiKT&l&IC&ffl 
[ 0 0 8 1 ] 

afPLfcT^TO^/W XCDH*§fg;ifc#&£, £»Ki5^T-S««Jfctf#flEW-SttJl 
L X If ffi L „ 
[ 0 0 8 2 ] 

0ii i (ss * si pled : jt mm ) 

«£*Iro#^)X7 - K j£0LED£ SAT <D & 5 \zmft l< tz . itI0^7XXi7 7/'i-7-JI' 
£«EfflLT, i§ W 1T02| m m Z « ® b fe J? S m l . l mraCD ii 5 X S « £ U T m L 

. IT0CD iSttJ!) 4 2 nut- & 0 . JT0CD y-htftliD68fi/DT*5. ^^iX. ^-CDIT 50 
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0B6lft»y7XVTfilLTSI)[«Sfi7;-FtlT««(l8L&. # n ^ &IT0E 
± , RF^ ^ X V mm ^ * > A ft TCHF, »X ^ »S ^ t S : i C J: 0 , HILiLTI^ In 
CFxg £ S S it fc o *^X*. SS^ S^lf >A'^C^i LT, feSSJhlC^-O 

it % TgBCDJ@^T-(*»*itfc 0 

(1) NPB;^ £ & £ /p £ 9 0 nmtf) HTL 

(2) Alq*X HCC545T6 1 . 0#8IX K - ^ L T & 5 f * 2 0 nnOLEL 

(3) A]q7^ £&£JP£ 4 0 nm <£> ETL 

<4)Mg: Agj6> £ & & /P £ 2 1 OninCOSWttA y- K 
[ 0 0 8 3 ] 

\Z & Sk lx . ^«Lfc^A-rx«liiS: ITO/CFx/NPB (9 0)/AIq : C5 4 5 T ( 2 0) /A 1 q (40) /Mg : Ag£ 
^ *3~ -5 o 
[ 0 0 8 4 ] 

*T/HX ( EL :x ~ ? h »2 1 fl £ t? ) tt . LEL^ £ CD tf - ^ ^ it & S A ( 1 ) *t 5 2 4 n 
m-e&£„ ««583e»«OSSttl0niBijaj|Sft, ^©i^p^SnmC^L^, f€ t£ * 
-6 m t Mg: Ag^ E»tt*fitOB©«IB»Stt5 5 nmT & 0 . ^ <£> , * fg 9§ # £ <£> 

[ 0 0 8 5 ] 
[»1 0] 



ti = 4 x S UC A(1) = 4 x [s(LEL,l) - p + s(ETL,l)] x n(Alq,l)A{l) 
- 4 x [20 - 5 + 40] x 1.73/524 = 0.726 



[ 0 0 8 6 ] 

z. ommm v ^rmmmmx-mm^r^o 

*r/HX«, 2 0 mA/c m l £ »E "T © K *3 7 . OVCOlftlE^gL/Co <D W m 1 9 
0 5cd/io ! t^0, © * tt » 9 . 5cd/AT'Sofc 0 E M M EE \Z M "T « 3E ^ S (I 

[ 0 0 8 7 ] 

m 2 jmmMl 

2 OELir - ^ hSIIl/fcAXir - H 5tOLED£ SkT <D £ ? \Z 9k ft \s It . rfr B£ O # 5> X 
X ^ 5 A - y - )V £ ft ffl b T % 3 91 ITOig ag£«ffibfciP£iftl. 1 mmO # ^ X * « £ 

c -t <d i tom * ft ft m -r ? x t T-» a u t ^ » s h * t / - h t l t « & n © l 

fc o Jn^a IT0S -h \Z , RF:/ ^ XT jfi 31 ^ V > A ft -eCHF 3 ^X^^S^t-SutCiO 

, hill l x m z i nm<D c¥xm & ft m z it rz * #^x. s« s m & m m * > a ft \z & m l 

T, i»fi±Cf(Dffit^TOl*#f$tfc 0 T 15 1 0' 6 TorrCO g ^ T t ifl 

[ 0 0 8 8 ] 

(Di«7/-KtSlEUzy hora^X^-ittLT^), NPB^ £ & -5 JP 2 6 0 nm<D 
$f£ 1 HTL 

(2) NPBA> U Z> m £ 3 0 nm<D HTL 

(3) AJq* X h K 1 . 0#*B%<E>C545T£ F-yLl&SIJ 2 OnmCOLEL 

(4) Alq/^£>&<5/P£ 1 OnmCOETL 

[NPB(30)/Alq:C54 5T(20)/Alq(lOK ELi^^, * lELiZ y h 6 I Jt ] 
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(5) Alq* X h \Z 1 . 2 # « % CDL i £ H-yLT&SU* 3 0 nm© n 1 K — Zf htii 

(6) NPB* X h \Z 1 & m% CDFeCl, £ K — :/ L T & £ JP £ 6 0 nn<0 p I H - / htll 
[Li P — :/SAlq<30)/FeCI. F - :/SNPB(60K CUi*S, * 1 h tifli] 

(7) NPBA> *> U Z> m 2 3 0 nmOHTL 

(8) Alq* X h K 1 . Offc«%GDC545T£ F-yLT&5S$ 2 0 nm<D LEL 
OUlqT^^fc^Jp;* 1 0 nmOETL 

[ NPB(30)/AIq:C545T(20)/Alq (10), EL£3l*, 82ELazy hSlft] 
(10) A mELZL - y htS»tt*V - H©ra©X^-f t LTO, Alqj&> 5 & * JP * 3 On 
m(7)i^ ETL 

(1 l)IIg: Agft* £ & Jp £ #5 2 1 0 nm(D M & X V — F 
[ 0 0 8 9 ] 

£ftSG>JIfcft*Sli-fc»* £t A <D . f/H X i^if f t /A*^ ^ F 7-f # 7 ^ X 
C^Ilfc ^« Lfcf/W X«ig £ITO/CFx/NPB(6 0)/EL/CU/EL/Alq(3 0)/Mg:Ag£ 

[ 0 0 9 0 ] 

# £ X ir - H S:0LEDJ3 ^ ^T. hO«tt*lil 0Q-cmiDj([<, 7> O , 
7tSj§^«9 OXiOK^. #LEL*>S<&li— £7*3fc&fiAte5 2 4 niuT £ . ^ S 4 
ic J: S & . *2ELa-y K©»3tt6ItR St ttMg: Ag# V - H £ © P«8 3fe ^ E « « , S , 
= [d (LEL, 2) -p + d (ETL, 2) +d (X ^ — It , 2) ] X n (Alq, 2) = [15-5+10+40]X 1. 73=95 nm<h £ 

. »iS8 fccfcSt, S , . o = (2 X (N-q) + 7) ) X A / Ah & 0 „ ^LtM 1 C<k 0 t? tt0.726 
T * £ £ * «iB5t^lE(ll S , . . = 7? X A / 4 = 0. 726 X 524/4= 95nmt S . L 7c o T 
. S i = S , , o d: & D , T^b^S2 ELzl - y h CD m ft * ^ ® £ R St ftMg: Ag# V — F £ <D 

m«>*iK©3t*ie«i^*afl:anfc. as 1 el^ - y h co * -o m t r st i*M g :A 

g*V - Ft(OIBfl)**EiH, S , = [d (LEL, 1 ) -p) X n (A 1 q , 1 ) + d (ETL, 1 ) X n (A 1 q . 1 >] + [d ( 
n-L,l)Xn(Alq,l)+d (p-L, 1 ) x n (NPB, 1 ) ] + [d (HTL, 2) x n (NP B , 2 ) + d (LEL , 2) X n (A 1 q , 2) + d (ET 
L,2)Xn(Alq,2)] + [d(X^ — 1j-,2)x n (Alq, 2) ] = [ (2 0-5) x 1 . 73 + 1 OX 1 . 73] + [30 X 1.73 + 60 
X 1 . 81] + [30 X 1.81+20X 1.73 + 10X 1 . 73] + [30 x 1 . 73] = 1 1 5 X 1.73 + 90X 1. 81 = 362 nmtas 
. J'SS8l:i5t, S q .o = (2X (N-q)lT? )X A / 4t 0 , ^lT« 1 J; D 77 0.726 
T $> £ <b , S jg^fc ^Kf8 S , . 0 = (2 + 7?) X A / 4 = 2. 726X 524/4 = 357nm<b fx & 0 L 
fc *« o T , S, = L01X S,,,t&0, "T & *3 Sg 1 EL3L - y h CD ^ }fc * 4> ffi £ S It i*Mg: A 
g*V - Ht©B©*B©3l6*Ei*«iHtsnft. S 6 fc. Sg 1 ELn. n y h <D f& ft * -& 
BiJB2ELa-yh©83etilt©W©«l»HBttl 5 Onmt^O, £ n M ^ A 
-f^o**EiA/2l:«at5. 
[ 0 0 9 1 ] 

C <D # X 4r — H jCOLEDte > 2 0 in A/cm 1 S«t Ol: 1 4. 3 V^KftfE^gLfco * <D 
m m tt 4 0 7 3 cd/m l % Sfc^ (OW*»*ttft 2 0. 4 cd/A<h U 0 , £ tS 6 fc #J 1 CD « ^ 

[ 0 0 9 2 ] 

ffl 3 ( % HJi gtj ) 

3)l©ELazyh6ft»Lfc*Xlr - HaOLED*«2 t B * I: ■ L fc * , {H L . {ft 2 
OIi(9)Otl:, I8(5)-(9)S lBflOgtCtTl^azy hiELl-7 h^t>^ 

1 m*T r> iiJffl L, T * ^ II (10) *5 J: ^ (11) * m» fc . 
cnb(Ol^ftf^1+/:i, M A <D fz tf> * t rt >f X ^ ^ Sr ^ > A * £ H 9 -f ^ *y ^ X 
^ iH L fc 0 ^j$Lfc7/W^ii & IT0/CFx/NPB(60)/EL/CU/EL/CU/EL/Alq (3 0) /Mg: Agi 

^ ^ f ^> o 

[ 0 0 9 3 ] 

* * X — K 5£ OLED^ ^V^Tii, W20«-&<hra«l^, I8jLZ 7 h©fift$fi 1 0 Q 
- c mj: DiS< , ^-P, *Sjg$li 9 0 % J: 0 » ^ . §LEL^ b <?) e - ^ ^ S S A H 5 

2 4nmT&£>o S a =S3. 0 = 95nm, S l = 1.01XS x .o = 362nm, f I T S , = I. 01 X S , * 



( 21 ) 



JP 2004-342614 A 2004. 12.2 



= 1.02 X 6 1 9 = 629nii]£ ft -5 „ ft 55 5t * 4> ® £ & #J &Mg: Ag# V - K £ (O R8 CD 3fc ^ 8E ffi ifi g 
jg {b £ ft ft o $ £ Id , ft §E ?t * 4> SB Rl <D m m fi9 fig m \i 1 5 0 nm £ ft D , uilttSKf/W 
X<£>#^^gtA/2 {Cffi^T^o 
[ 0 0 9 4 ] 

COA^^r - FSOLEDfi, 2 0 m A/c m 1 £ St T CO Id #5 2 0 . 0 V OSHE^ g lf Ce ^ 
^)SS« 6 3 8 1 cd/m* , Sfct^Jiata* Bt5 3 1. 9 cd/A£ ft 9 > d:?5t)Wl(0« 

f:it« 

[ 0 0 9 5 ] 
gU 4 ( it fflj ) 

3IBOELazy h6*ilfc0LED*«3 tH*l:Bff Ifc*, flb. Ig(5)^5i:^I 

@ (6) £ « IBS L ft o <D d £ , S K 5 s A* -t X <£> &EL:i - v V K |c ^ jj£ ~ y h^-^t 

c:nt)Cos^#if^ufe^, it a <z> ft . f aw x^ii^t >/u^ H7<#7^x 

K # 2£ L ft . ^/&Lft<x/WX#tig£ ITO/CFx/NPB (6 0) /EL/E L/EL/ A 1 q ( 3 0) /Mg : Ag£ & Tjk T 

Z> o 

[ 0 0 9 6 ] 

uO^X^r - H^0LED«, 2 0 mA/c m 1 £ a£ <D m 2 7 . 0 V^ilf lf Co ^ 

Ot:-^^*SSA« 5 2 4 nmT &£„^CD»ffit;il597 cd/m 1 . *fc*©fi*S**tt 
£j 8 . Ocd/Atat), ^"6&feWl^S6<k0t>(S<&ofc. i-vffii^i 4 l:^f 0 « 
iS8«l:»t5»«ia$Sa 5 C^To 
[ 0 0 9 7 ] 

0B3£Jt<SUft«<&, W40T/WXtt, t*S^«3©f/t>fX«tO 1 8 0 nm?S H fc: 
t> i b G f , 2 0 fflA/cm 1 & ffit <D \ZWt 2> m&nEEtf 7 # )U h < & Z> . <* £ K: , CD » 
ft , M3(Df/WX0»g(D3^^l7feiT*5o * ^ / W X T , n^H — ^FWS 
■ *J:^paH-yht«ISttrlj|Sazy h *«K H" 6 ft T ^ ft ^ ©T, ftEL:x - y h 
IHIOSttB. H-ySftT^aUniSIl (Alq/I) *5 <fc H - ^ 2 ft T ^ ft ^ W ffi g 
( NPBJI ) iCctoTlSfti^ftt^S. CftS<BK — :/£ftT<^ftl>JiW:* K-^Stl 
t^atip - n8&iilS:iSt6, 5 s A -f X fii 16 *> , F - ^ ^ nt ^ ^ ^ p - n 

« m r tt . elzl - ^ h*c»-r*as*w*c*^ uiri»s:&j;tf** u taA^i^na^c 

t ft * . £ £ K , K-y*ftfc*«p-n»^«Jfi*«|iSL, J» * » ft * 

t ^ M S $ ft , 

[ 0 0 9 8 ] 
W 5 ( 5! g ffJ ) 

2 <@ 0>ELi hS:RILfc*Xir-H 5£0LED£ « 2 <t H« I: L ft fib, X g 

(1) K *5 # £ m 1 HTL <£> JP £ £ 6 0 nm^ £ 1 3 5 nm^ ^ M L ft „ 

Cft£OJI£tt«£i2:ftgK #j x<D ft , r/WX^Iift>A'^e > H7'f*7^X 

# 31 L ft . ^fi£lftT/WXlil^ ITO/CFx/NPB (1 3 5) /EL/CU/EL/A 1 q (30) /Mg : Ag£ ^ * 
"T £ . 

[ 0 0 9 9 ] 

* * X y — K it 0LED1C :& ^ T tt . «2©«^tH«i:, I S ^ - y K3)fitft*Ul 0 Q 
-cm^OK, ^^>> 3fc2iifi*tt9O%<fc0SSH. &LEL^ S<&tT — ^5E3tt»*Att 5 

2 4noiT'^^ c S J =S:. 0 = 95nm, t LT S, =1.01X S , , , = 362nat ft S . S-^Tt*^ 
ffi i E 4t tt Mg : Ag* V — K t O M O 3t ^ K • ^ «k it ft S ft ft . S ^> , ft » * * ffi Pfl CD 
ttlBHHIil 5 Onni&O, u nil iRf /W X 03t*E« A / 2 i:fi 3 TS. 
[0100] 

C(7)^X>!r — KitOLEDte, 2 0 mA/cm 1 ^gg-rc0f3^Jl 7. 7Vc^^i)i^EE^r^Lfto -e 
^)»Sii 3 8 4 7 cd/m s , ^ ft f (OWSxi? «|?J 1 9. 2cd/AchftO, £%S*>0yi<O« 
-&J:0^2fggftig<ftoftc 
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[0101] 

m 6 ( it tfc gj ) 

l»a-7h©*S*«ILfcctS|»* t 0(1 5 £ Rl tit CELa K£2fi*«Bbfc* 
X^r - KSOLED^gff bfc, I i (5)fci *J 5 Li K - ^ h Alql Of 4 S 3 0 nn» 6 5 5 nm 

^ J5 L % O , FeCI, h NPBS CD jp $ ft 6 0 nmrt> £110 nm-\ ^ JE U £: „ * ^ A -f 

XTte, AlqtLi (55nm)/NPB :FeCl, (1 lOnm) (CU2£^tk) ^Ifei-y HSifttS. 
[0102] 

Z ft *> (DM £tt m £ it MX<Dfc#>. f /WX*If f t >/U^ K7<#y 

» 26 b . Ifcf /H X^ig £ I TO/CFx/NPB (I 3 5) /EL/CU2/EL/A 1 q (30) /Mg : Ag£ ^ ^ 

[0103] 

* ft X 4r- H SOLEDfC *5 tr> T tt , «5©»^iH«l;: % y 1 0 Q 

- c m J: 9 ig < , * O , X11VHI9 0XJ:0SV) a e-^*$5A« 5 2 4 nmT * -5 
o S , = S : . « = 95nmT: $> Z> tz tb . m 2 ELo. n -/ h (D it * <& S £ S It ttMg: Ag# V — H 
*T©**K«tt«aft*tlT^<&. L 5 , S I = I.38XS,.. = 495nm£ ft 0 . 

|g 1 EL :x - y h O % 3t * ^ ® ^ b S St 14Mg: Ag* V - K * <Z> 3t ^ EE M ti . lif 

[0104] 

£ <D ti X — H 5£0LEDte , 2 0 mA/cm 1 £ Sit T <£> K: $f 1 8. 0 V0lllE^glfc e * 
O»I« 2 0 3 7 cd/i l , £fc^<D®£g^^te£jl0. 2cd/AtftO, fSStJIl©! 

[0105] 

m m \Z % * 5r AW X {3 *3 W * 2 tfc <D 5£ 3t * -£> ffl HQ © « 31 W-fSIB tt 2 2 5 nm£ ft 0 > C ft 
ttSKf /WXO)E*BII l . 5XA/2l:«St5. 2Migg§^P^<E>#ft S£ 

hWLEL^eoaglf-At, ^ -LEL^ 6 f£ * LTMg:Ag^ V - H 7? £ St 3 ti 
fcEStfc*^A^K3tiejfi*ffligTSIK^R»t — At^Mlctt, 180° ©tgfii^S 

fiE-r^o f ogf, uOTst.tt), ig i elo. - y h & <o % ytm # # ± \z ti *> m £ 

tlT^S. Lfc^oT, C CO ^ X *r - F 5£0LEDte , ELaz 7 26*11,, L * fe MS K 

T/WXl:»*Bft+t »J taAttS8ftt5l»az y h i: fcBto 5 f , m 2 EL 

azy hd^®58 3tl/*»Sui#T*&^. * 09 tt . * X $r — H 5£0LEDtC £ o T , 
:x - y h *5 <fc ZfEln. ~ y h e>ft¥m>st hm&T & & Z h & MWE-t Z> <DT~ $> Z> * 

[0106] 

H a OLEDO HSJJ* *if ClfillStft^^ t S«KtS 
[HffiCDffi^^ift^] 
[0107] 

[0 1] *fc<0*«ELOL-y N^:#b. f ^)&tlELaz 7 F^tt^ 
> * % \Z cfc -5 * X — K iCOLED^: itSSSSIiffilT'S §o 
im 2 ] *5B9!K:«k*;&X$--K ^OLEDfz *5^Tf fflft, n S K - y hfH^ i: ^ p I 

[03] t*563t»«0-B*^©I»e-AtE»e-A t©m©2lSBf **ST 
. *fEWfc<t*AXir — K ^OLED^ ^ t BS t i M @ T * -5 B 

[05] MM.T*Mfe 2 Kit % ****5J;»»lf/t<xi:^HTt»8a[i:»f SUflea 
[0 10 8] 



( 23 ) 



JP 2004-342614 A 2004.12.2 



[01] 



[ H 3 ] 



wo 



1O0 



150 



160 



7V-K 



-Mf) 

J20.N 
-i30.(N- 1) 
~f20.(N-l) 



160 



200 

r 




150 



~240 
^120.N 
.130.(N-1) 
-120.(N-1) 




2 ] 

82 





[ H 5 ] 




O 5 10 15 20 25 30 35 40 
*3£EK(mA/cm 2 > 



(24) JP 2004-342614 A 2004.12.2 



(72)fgHJ?# Ut>->x> U^^~ 

7*»J#A#BI, 1 4 6 2 0, o^X;*-, JU>H?yl ! H9-f^ 6 
<72)589!# bf- 9^^v9 

7^U*-&*H. —a.— 3-4? 1 4 5 8 0, Ox.?**—, K^-f ^ 1175 

(72)^h^# ^> x;k uyyyfr-h 

T^U*-&*a, — i — 3 — ^7 1 4 5 8 0, >)x^^- * > h U - V^h— »>i-f 13 
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(72)§E93# ^> ^'Jx ^> 

7^U^^I, — ^l— 3-^7 1 4 6 2 5, Dfi7^, /I— ^ I/— > 176 
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